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Universal
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(Universal,Universal)
role
(Relation,Concept)
Algebraic_Property
Symmetry Transitivity
Reflexivity Antisymmetry
Antecedent_C
Consequent_C
role1
(Relation,Concept) role2
(Relation,Concept)
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(Relation,Concept)
Property
has_r
(Binary_R,Algebraic_Property)
has_c
(Concept,Abstraction)
Ternary_R
Antecedent_TR
Consequent_TR
Binary_R
Antecedent_BR
Consequent_BR
Irreflexivity
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difference
(Universal,Universal)
binary_signature
(Relation,Concept,Concept)
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(Relation,Concept,Concept,Concept)
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(Universal,Universal)
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exclusivity
(Relation,Relation)
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 S
Symmetry Reflexivity Transitivity Irreflexivity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Binary_R: * Binary_R: *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has_r
Algebraic_Property: *has_r1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type_identity
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type-identity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ócPST ^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pi
V\U
O1
öFóck bzg{T U;bcPQgKNócózKNPST U;^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ócPSOócPST ô RSô/g
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KNócózKNPST U;^U;Y1RQg~V\U8ócPST ^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óBOTaVcg-V\b
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ózKDRST McT k T RSô/g³U RiU ûcñ k bzg{T ÷=T RSô/gQwjg{OY1R
b\RST k Tag{ô/gjV\U8^(;^Uö=^_KNTagjñ OYzñ U;PSYcU;Y1R~k U/gjÚKNócózKNPST U;^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ó\RSU
V\U/g8KNYzKNk OðT U/giObV\T ]ô;PSU;Yzñ U/g"V\Uñ;KNPQV\T YzKNk T RSô/g;úp=Tk5W KNócózKNPST U;^U;Y1R"U;Y1RSPSUxk U/g"PSU;kaKDRST OYzg
ñ OYzg{TaV\ô;PSô;U/g³Y¦W U û\TagRSUxózKg"KNk OPQgi`1b¦W bcYcUÚKNYzKNk OðT UU;Y1RSPSUxñ;KNPQV\T YzKNk T RSô/giU/gRV\ô/ñ Obc÷U;P{RSUö
k5W KNócózKNPST U;^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2ObcPíñQßzK`1bcUøñ Obcóck UVFW KDû\T O^U/g
(a1, a2)
ö~Oﬃ^
a1 ∈ O1
U R
a2 ∈ O2
ö~k U/g_PSU;ócPSô q
g{U;Y1RQKDRST OYzg8V\U
a1
U R
a2
U;Y øU RQK

m *J>ö
meta(a1)
U R
meta(a2)
ö¦g{OY1Rdñ OYzgRSPSbcT RSU/g;ú
m~U/giPSU;ócPSô/g{U;Y1RQKDRST OYzg³óBU;bc÷U;Y1R
 RSPSUfU;YcPSTañQßcT U/giózKNPk5W KDõOb\R8V\UfPSU;kaKDRST OYzgVFW TaV\U;Y1RST RSôÚV\U
R 	=óBUU;Y1RSPSUk U/gdYcòdbzVcg_l
j
þzðbcPSU 'wºú¦"U;b\ûR 	=óBU/gfVFW ô/`1bcT ÷DKNk U;Yzñ UÚRSOóBOk OðTa`1bcUg{OY1R
ñ OYzg{TaV\ô;PSô/g%$1k5W .-/0
21	\ﬃBöc`1bcTFU/gR"KDR{RSU/gRSô;Uk OPQgS`1bcUV\U;b\û¢ócPSONõU/ñºRST OYzg~U û\TagRSU;Y1R"V\U
meta(a1)
VcKNYzg
meta(a2)
U RfV\U
meta(a2)
VcKNYzg
meta(a1)
öFgSKNYzgñ OYzg{TaV\ô;PSU;P"k U/g"PSU q
kaKDRST OYzg
type 3 identity
ö1U R³k5W .-/0
21	\ﬃ!45	_KDR{RSU/gRSô;U8`1bzKNYzV¢V\U;b\ûócPSONõU/ñºRST OYzg
U û\TagRSU;Y1RfU;YRSU;YzKNY1Rxñ O^ó\RSU¢V\U/gdPSU;kaKDRST OYzg
type 3 identity
ú¦}jT U;YU;Y1RSU;YzV\b¦ö¦k UóBOTaVcg
VFW bcYcUfô/`1bcT ÷DKNk U;Yzñ UdR 	=óBô;UxU/gR"óck bzgô;k U;÷ôx`1bcUxñ U;k bcT2VFW bcYcUxô/`1bcT ÷DKNk U;Yzñ Uú7YcUfô/`1bcT ÷DKDq
k U;Yzñ UR 	=óBô;U6l]PSU/g{ó¦ú¦ô/`1bcT ÷DKNk U;Yzñ U@w8U;Y1RSPSU_V\U;b\û KDû\T O^U/gdKNbcð^U;Y1RSU_k Uñ O=Uﬂñ T U;Y1RxV\U/g
YcòdbzVcg-k T ô/g>ózKNP>ócPSONõU/ñºRST OY¦öNV\bóBOTaVcg>V\Uk5W ô/`1bcT ÷DKNk U;Yzñ U³R 	=óBô;Uxl]PSU/g{ó¦úô/`1bcT ÷DKNk U;Yzñ U@wºú1p=T
KNbzñ bcYcU³ócPSONõU/ñºRST OYxY¦W U û\TagRSUfl]Obg{U;bck U;^U;Y1R>bcYcU@wºöKNbzñ bcYcU³^O\V\T þBñ;KDRST OYÚY¦W T Y1RSU;PS÷=T U;Y1R/ú
-KNP"U û\U;^óck UöBk U/g"V\U;b\û6KDû\T O^U/g"V\UxkaKþzðbcPSU 'g{OY1R"ô/`1bcT ÷DKNk U;Y1RQg8ñ;KNP8t_ócPSONõU/ñºRST OYzg
U û\TagRSU;Y1R"U;Y1RSPSUfk U;bcPQg^ô RQKDqnðPQKNócßcU/ggSKNYzg"ñ OYzg{TaV\ô;PSU;Pk U/gPSU;kaKDRST OYzg
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